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Transportation Demand Management Plan (TDMP) 

Proposed NETA Registered Marijuana Dispensary (RMD) 

160 Washington Street 
Brookline, MA 

PURPOSE 
The purpose of this Transportation Demand Management Plan (TDMP) is to ensure that the future 
traffic and parking impacts of the Proposed New England Treatment Access (NETA) Registered 
Marijuana Dispensary (RMD) are generally consistent with the forecasts provided in the March 4, 
2015 Traffic Impact and Parking Study prepared by Stantec for the project. The TDMP lists 
transportation related performance goals for the project and describes measures that NETA will 
employ to meet these goals. A traffic monitoring program is defined describing how project 
performance will be measured. Remedial actions to be taken by NETA should the project fail to 
meet its performance goals are also identified. The plan outlines an iterative process of 
implementing management strategies, measuring results, and proposing new strategies as 
warranted that NETA will undertake to meet the transportation performance goals. 

PROJECT DESCRIPTION 
The proposed project is the development of a medical marijuana dispensary at the site of a 
former bank at 160 Washington Street in Brookline. The 10,000 square-foot former bank building is 
supported by 13 on-site parking spaces accessed by way of a curb cut and driveway on Boylston 
Street just west of its intersection with Washington Street. A raised center median on Boylston Street 
limits turning movements at this driveway to right-turns in and right-turns out only. The attached site 
plan shows the parking layout and access driveway. The project site is located within Brookline 
Village and approximately 800 feet from the MBTA Green Line Brookline Village Station. Multiple 
MBTA bus routes service the project area. In Brookline Village metered parking is provided on most 
streets and sidewalks are provided along both sides of roadways to serve local businesses and 
residents. 

This proposed land use is the retail distribution of medicinal marijuana, “the product”, to qualified 
patients and patient counseling.  The product will be cultivated in Franklin, Massachusetts and 
delivered to the dispensary once daily. An estimated 4,000 pounds of product (raw flower or 
flower converted to other projects) will be distributed per year through this facility. The proposed 
hours of operation for the dispensary are 10:00 AM to 7:00 PM seven days a week.  

MANAGEMENT PLAN 
NETA seeks to limit the number of vehicle trips generated to and from the project site while still 
providing an appropriate level of service and convenience for patients and employees. 
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Independent of the environmental and health benefits associated with travel by alternative 
modes, limiting the number of vehicle trips generated will help ensure that:  

 The project has nominal impacts on area traffic operations and traffic safety; 

 The proposed 13 on-site parking spaces adequately serve patient demands without 
causing traffic back-ups onto streets adjacent to the site; and,  

 The amount of on-street parking available to serve other land uses in the area is 
maximized.  

NETA is committed to limit vehicle trip generation associated with the project by: 

 Designating a transportation coordinator for the site who will be responsible for promoting 
the use of alternative travel modes, communicating with the Town on transportation 
matters and implementing this TDMP; 

 Prohibiting employees from parking on the project site; 

 Discouraging employees from parking on adjacent streets;  

 Providing a subsidy of at least 30 percent for employee transit passes;  

 Offering a guaranteed ride home to employees who choose not to drive to work; 

 Providing an on-site bike rack as shown on the project site plan; the bike rack will be 
sheltered as long as the proposed shelter does not create project delays; 

 Favoring potential employees in the hiring process who have ready access to the MBTA 
system;  

 Providing scheduled appointments to patients who desire in-depth discussions; and, 

 Providing product delivery to patients as needed and upon approved request. 

NETA is committed to safely and effectively operate its on-site parking facility on a continuous 
basis by: 

 Restriping the lot as shown on the attached site plan and maintaining the proposed 
pavement markings to clearly designate all parking stalls, loading spaces and circulation 
patterns;  

 Installing and maintaining the signage noted on the attached site plan defining site 
circulation and parking restrictions; 
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 Providing visual monitoring of parking conditions to ensure that only patients are parking in 
the on-site lot;  

 Providing warnings to drivers who violate parking policy and, if appropriate after sufficient 
warning, removing vehicles from the site that are parked in violation of the policy; 

 Removing snow from the site as necessary to ensure that all spaces are accessible within a 
reasonable amount of time following a snowstorm; 

 Developing and implementing a temporary parking plan, approved by the City, prior to 
any construction on site that may limit the number of spaces available to patients;  

 Providing parking subsidies of at least 30% for employees who must drive but use off-street 
parking at nearby private facilities; 

Additionally, during the initial start-up period for the project NETA is committed to the following on 
an as-needed basis.  

 Providing in-person education for patients before the official opening date; 

 Hiring a parking attendant to aid patients using the lot during peak periods; and, 

 Hiring a police officer to aid patients entering and exiting the site driveway at Boylston 
Street during peak periods. 

The start-up period can be as short as one to two weeks and is expected to last no more than 
eight weeks however, proposed measures may be employed, if necessary, beyond the start-up 
period to address any operational or safety issues observed.  

PERFORMANCE GOALS  
Performance goals for the proposed RMD from a transportation perspective relate to vehicle trip 
generation and parking demand. The goals are based on forecasts prepared for the project 
during the local permitting phase and presented in the March 4, 2015 traffic impact and parking 
study prepared by Stantec. Traffic forecasts and current goals for the project include: 

 63 vehicle trips generated to or from the site during the midday peak hour;  

 53 vehicle trips generated to or from the site during the afternoon commuter peak hour; 
and,  

 Peak parking demand of eight vehicles.  

The traffic impact and parking study indicates that if these goals are met the project will have only 
a nominal impact on area traffic operations and the proposed 13 space on-site parking lot can 
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safely and efficiently serve the parking demand without causing traffic queues to spill back onto 
adjacent streets. 

PERFORMANCE MONITORING 
The performance of the proposed facility from a transportation perspective will be monitored 
periodically to determine if the above referenced goals are being met. Monitoring will be 
conducted by a qualified transportation consultant beginning 15 minutes before the facility opens 
and ending 15 minutes after the facility closes and include: 

 A count of vehicles entering and exiting the site by 15-minute intervals; 

 Observations of any vehicles queuing on Boylston Street to enter the site driveway using 
video technology; and, 

 A count of the number of vehicles parked or circulating on site at 15-minute intervals. 

The count program will be conducted on two typical weekdays on dates to be approved by the 
Town in advance of the study. The study data and findings will be presented in written form to the 
Town within 30 days of completing the study. In the event that the project is found to not be 
meeting the performance goals, the study shall describe steps to be taken to meet the goals as 
described in greater detail below.  

The traffic study will be conducted approximately three months following the issuance of a 
certificate of occupancy and repeated again approximately 15 months following receipt of a 
certificate of occupancy. 

In addition to completing the traffic monitoring the following material will be submitted to the 
Town on an annual basis: 

 Number of annual  on-site transactions (an indication of the number of patient visits); 

 Number of annual off-site transactions (deliveries); 

 Number of monthly MBTA passes purchased or subsidized for employees. 

The site’s transportation coordinator will be responsible for submitting this information to the Town. 
The current transportation coordinator’s name and contact information are provided below. The 
Town will be notified within 30 days of any change in the site’s transportation coordinator. 

 

 

Mr. Arnon Vered 

NETA  

Phone: 617 838 2168 

arnon@netacare.org 
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REMEDIAL ACTIONS 
NETA will take additional actions to manage site traffic and parking conditions should the initial 
monitoring study or any subsequent monitoring study indicate that the performance goals are not 
being met. Triggers requiring further action include: 

 The average number of vehicle trips generated during the midday site peak traffic hour 
exceeds the stated goal by more than 25 percent;  

 The average number of vehicle trips generated during the adjacent street PM commuter 
peak hour exceeds the stated goal by more than 25 percent; 

 The number of vehicles observed parked or circulating on the site exceeds the stated goal 
by more than 25 percent for more than ten percent of the time (11 or more cars are 
observed for at least eight of the 74 observations made over the two-day survey);  and, 

 One or more vehicles are observed stopped on Boylston Street waiting to enter the site for 
more than five percent of the time during any one hour period. 

Further actions will include measures aimed at addressing the performance criteria that are not 
met and may include but are not limited to: 

 Reinstating management procedures used during the start-up period; 

 Encouraging patients to use public transportation; 

 Scheduling patient visits by appointment to spread out peak hour demands; and,  

 Securing additional off-site parking in private lots. 

Proposed actions will be implemented within 30 days of submittal of the traffic report to the Town 
that indicated that one or more performance measures were not met. A follow-up traffic study will 
be completed and submitted to the Town within 60 days of implementing the proposed actions. If 
the follow-up study indicates that the remedial measures have been effective and that none of 
the above triggers are met then a second follow-up study will be conducted approximately six 
months following completion of the first follow-up study. Should the second follow-up study 
indicate that none of the above triggers are met then this will be the last study prepared until such 
time that any significant change in the use or operation of the site is proposed by NETA. 

 

slwv:\1953\active\195310950\transportation\report\2015-03-04_traffic monitoring agreement.docx 
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     1 SITE PLAN

REFERENCE PLANS

     1 160 WASHINGTON STREET, PLOT OF 
LAND IN BROOKLINE, 
MASSACHUSETTS, NORFOLK COUNTY
(PREPARED BY J.F. HENNESSY CO. IN 
SEPTEMBER 2014)

LOCUS MAP (NOT TO SCALE)

GENERAL NOTES:

1. BOUNDARY SURVEY AND EXISTING CONDITIONS SURVEY COMPLETED BY J.F. HENNESSY
CO., P.O. BOX 909, BROOKLINE, MA IN SEPTEMBER 2014 (REFERENCE PLAN 1).

2. THE LOCATION AND DEPTH OF EXISTING UTILITIES ARE APPROXIMATE AND HAVE BEEN
PLOTTED FROM THE LATEST AVAILABLE INFORMATION.  THE UTILITY LOCATIONS ARE
APPROXIMATE AND MAY NOT BE ALL INCLUSIVE. THE CONTRACTOR SHALL CHECK AND
VERIFY THE LOCATIONS OF ALL EXISTING UTILITIES, BOTH OVERHEAD AND
UNDERGROUND, AND "DIG-SAFE" MUST BE NOTIFIED PRIOR TO COMMENCING ANY
CONSTRUCTION OPERATIONS.  RESTORATION AND REPAIR OF DAMAGE TO EXISTING
UTILITIES SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR WITH NO ADDITIONAL
COST THE OWNER.  NO EXCAVATION SHALL COMMENCE UNTIL ALL INVOLVED UTILITY
COMPANIES AND/OR CITY WHOSE FACILITIES MIGHT BE AFFECTED BY ANY WORK TO BE
PERFORMED BY THE CONTRACTOR ARE NOTIFIED AT LEAST 72 HOURS IN ADVANCE.

3. THE SITE LIES IN ZONE X (AREAS DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL
CHANCE FLOODPLAIN) AS SHOWN ON THE FIRM PANEL NO. 28049C0307H FOR
NORFOLK COUNTY,  EFFECTIVE DATE JULY 17, 2012.

4. THE LAYOUT SHOWN REPRESENTS A GRAPHICAL DESIGN, AND PRIOR TO THE
CONSTRUCTION, THE CONTRACTOR SHALL ENGAGE A PROFESSIONAL LAND SURVEYOR
(PLS) REGISTERED IN THE STATE OF TO SET AND VERIFY ALL LINES AND
GRADES.  ALL EXISTING UTILITY LOCATIONS AND ELEVATIONS ARE TO BE CONFIRMED
BY THE CONTRACTOR PRIOR TO CONSTRUCTION.  ANY ITEMS FOUND WHICH DO NOT
MATCH THE PLANS MUST BE BROUGHT TO THE ENGINEER'S ATTENTION PRIOR TO
CONSTRUCTION FOR REVIEW.  NO WORK SHALL PROCEED UNTIL AUTHORIZED BY THE
ENGINEER.
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March 4, 2015 
File: 195310950 

Attention: Mr. Arnon Vered 
New England Treatment Access 
45 Orchard Road 
Swampscott, MA  01907 

Dear Arnon, 

Reference: NETA Brookline Dispensary 

We are pleased to submit our findings on the traffic and parking investigation we conducted for 
the proposed medical marijuana facility located at 160 Washington Street in Brookline, 
Massachusetts. Our findings indicate that the proposed development will have a negligible 
impact on area traffic operations. We also find that there is adequate on-site parking available to 
serve anticipated patient parking demands.  

PROJECT DESCRIPTION 
The proposed project is the development of a medical marijuana dispensary at the site of a 
former bank at the corner of Route 9 (Boylston Street) and Washington Street in Brookline. The 
former bank building included 10,000 square feet of floor space. Vehicular access to the site is by 
way of a curb cut on Boylston Street. A raised center median on Boylston Street limits turning 
movements at this driveway to right-turns in and right-turns out only. The driveway provides access 
to13 parking spaces. This proposed land use is limited to the distribution of medicinal marijuana, 
“the product”, to qualified patients. Some patient counseling will also be provided at the facility. 
The product will be cultivated in Franklin, Massachusetts and delivered to the dispensary daily. Up 
to 4,000 pounds of product may be distributed per year through this facility which would serve 
approximately 4,000 patients. The proposed hours of operation for the dispensary are 10:00 AM to 
7:00 PM seven days a week. Up to eight employees are expected to be working at the dispensary 
at any given time.  

EXISTING CONDITIONS 
The traffic study area for the proposed project consists of four signalized intersections: 

1. Route 9 at High Street/Washington Street 

2. Route 9 at Walnut Street 

3. Walnut Street at High Street 
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4. Route 9 at Cypress Street 

The study area intersections are shown in Figure 1.  

 

Figure 1 Study Area Intersections 

ROADWAYS AND TRAFFIC CONTROL 

Route 9, known as Washington Street east of the project site and Boylston Street west of the 
project site is a Principal Arterial. It operates with two through travel lanes eastbound and 
westbound in the site vicinity with on-street parking allowed in some areas. At the project site 
Washington Street continues north through Brookline Village crossing over the MBTA Green Line-
Riverside Branch tracks and meeting Station Street at a signalized intersection. Station Street is 
one-way eastbound, away from Washington Street, providing access to the Brookline Village 
MBTA station. Washington Street southbound, from Brookline Village, meets Route 9 opposite High 
Street. The Washington Street southbound approach provides three lanes with a left-turn lane, a 
shared through/left-turn lane, and a shared right-turn/through lane. High Street operates with two 
short approach lanes, a through/left-turn lane and a through/right-turn lane. Washington Street 
westbound provides two right-turn lanes into Brookline Village and two through lanes to Boylston 
Street westbound at High Street. Two lanes eastbound are provided on Boylston Street at High 
Street.   

Left-turns are not permitted directly to High Street from Washington Street westbound. Likewise, 
left-turns are not allowed from Washington Street directly from eastbound Boylston Street. The left-
turn from Boylston Street eastbound to Washington Street is made by way of a “jughandle” 
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comprised of Walnut Street and High Street. Walnut Street runs generally parallel to and south of 
Route 9 crossing High Street within 150 feet of Route 9 and meeting Washington Street 
approximately 200 feet east of High Street. The Walnut Street/Washington Street intersection is 
under signal control with left-turns permitted into Walnut Street from a dedicated left-turn lane on 
Washington Street westbound. Traffic from Boylston Street eastbound destined to Brookline Village 
passes through the Route 9/High Street intersection then turns right onto Walnut Street and then 
right again on High Street to head north on Washington Street into Brookline Village. The High 
Street/Walnut Street intersection and Washington Street/Walnut Street intersection each operate 
as two-phase signals coordinated with the Route 9/High Street signals. Signal timing plans for the 
intersections are attached. 

There is a fire station on the block surrounded by Washington Street, Walnut Street and High Street. 
The fire station driveways enter onto Washington Street. The signal system that controls traffic 
movements at the three interconnected intersections (Route 9/High Street, High Street/Walnut 
Street and Washington Street/Walnut Street) can be overridden by fire station personnel. All traffic 
movements entering the three intersections can be stopped allowing fire trucks to safely exit the 
station in any direction. Signal operations are also overridden when fire trucks return to and back 
into the station. 

Pedestrians are accommodated within crosswalks on three legs of the Route 9/High Street 
intersection each offering push buttons to activate the “walk” signal. A Boylston Street crosswalk is 
provided west of High Street. Pedestrian movements are allowed in this crosswalk concurrent with 
the signal green phases provided for the Washington Street southbound approach and the High 
Street northbound approach. (These two traffic movements operate during separate phases. Left-
turns into Walnut Street are permitted only while the High Street approach has a green indication.) 
Pedestrians may cross High Street during the green signal phase for Route 9 eastbound and 
westbound. The crosswalk across the north leg of the intersection, Washington Street, is the longest 
at the intersection and operates with an exclusive pedestrian crossing phase. Pedestrians may 
cross Washington Street during a protected signal phase while eastbound and westbound traffic 
moves on Route 9. Right-turns from Washington Street eastbound to Brookline Village are given a 
red signal indication during the pedestrian walk phase. If the walk phase is not actuated by 
pedestrians the right-turn movement on Washington Street operates concurrent with the 
eastbound and westbound through movements on Route 9. 

The intersection of Route 9 and Cypress Street is a four-legged, signalized intersection nearly 2,400 
feet west of the Route 9/Washington Street/High Street intersection. At the intersection of Route 9 
and Cypress Street, the Route 9 eastbound and westbound approaches both consist of three 
lanes: a dedicated left-turn lane and two general purpose lanes. A median divides the eastbound 
and westbound traffic along this section of Route 9. The Cypress Street northbound and 
southbound approaches both consist of two lanes, used as a shared left/through lane and a right-
turn lane. U-turns are prohibited along Route 9 at Cypress Street. The traffic signal operates in four 
general phases: 
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1. Route 9 eastbound and westbound left turn lead phases 

2. Route 9 eastbound and westbound  

3. Exclusive pedestrian phase (upon actuation only) 

4. Cypress Street northbound and southbound 

PARKING 

As noted above, 13 parking spaces are provided on the project site. However, significant on-street 
parking is also available in the immediate site vicinity. Parking is prohibited within the Route 9/High 
Street intersection but is allowed just upstream and downstream of the intersection. Free parking 
with a two-hour limit is allowed on both sides of Boylston Street west of the intersection. Metered 
parking is allowed on both sides of Washington Street north of Station Street and along Station 
Street in Brookline Village. Parking is allowed on the north side of Walnut Street just west of High 
Street with 30 minute and two-hour time limits. Two-hour metered parking is also provided on 
Washington Street westbound just east of Pearl Street and along Pearl Street. Pearl Street is a local 
road providing access to the Brookline Village MBTA station and entering Washington Street from 
the north approximately 300 feet east of the project site. Field observations made at the site on 
Tuesday, July 8, 2014 between 5 and 6 PM indicated that approximately 30 to 40 percent of the 
parking spaces observed in the site vicinity were vacant. 

TRANSIT 

The MBTA Green Line “D” branch runs parallel to Route 9 in back of the project site and then 
bends to the north to run parallel to Station Street to the east of the proposed site. The Brookline 
Village station is approximately 500 feet to the northeast of the proposed site, approximately a 
three-minute walk. The “D” branch connects Riverside Station in Newton to Lechmere Station in 
Cambridge, passing through downtown Boston. Trains run every seven minutes during rush hours 
(6:30 AM to 9:00 AM and 3:30 PM to 6:30 PM), every 11 minutes during the midday hours, and 
every seven minutes in the evening. In addition to the “D” branch of the Green Line, there are 
three MBTA bus routes in close proximity to the proposed site: 

 Route 60: Chestnut Hill – Kenmore Station via Brookline Village and Cypress Street (20-35 
minute peak hour headways) 

 Route 65: Brighton Center – Kenmore Station via Washington Street, Brookline Village, and 
Brookline Avenue (12-25 minute peak hour headways) 

 Route 66: Harvard Square – Dudley Station via Allston and Brookline Village (eight to 11 
minute peak hour headways) 
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TRAFFIC COUNTS 

Existing traffic counts were taken from a recent traffic study prepared by Vanasse and Associates, 
Inc. (VAI) for a proposed extended stay hotel located at 111 Boylston Street, just to the west of the 
proposed dispensary. Existing traffic volumes from the VAI study were counted in June 2013. Since 
the counts are so recent, new counts were not collected for this study. The VAI existing conditions 
volumes are used as the existing conditions volumes for this study. The intersection of Route 9 and 
Washington Street/High Street carries approximately 3,540 vehicles during the weekday evening 
peak hour. During this hour, nearly 835 vehicles traveled eastbound on Route 9 while nearly 1,620 
traveled westbound on Route 9. Existing traffic volumes from the VAI study are attached.  

TRAFFIC OPERATIONS 

Intersection capacity analyses were completed to determine the existing PM peak hour operating 
level of service for the study area intersections.  Level of service (LOS) is a term used to describe 
the quality of the traffic flow on a roadway facility at a particular point in time.  It is an aggregate 
measure of travel delay, travel speed, congestion, driver discomfort, convenience, and safety 
based on a comparison of roadway system capacity to roadway system travel demand.  
Operating levels of service are reported on a scale of A to F, with A representing the best 
operating conditions with little or no delay to motorists, and F representing the worst operating 
conditions with long delays and traffic demands sometimes exceeding roadway capacity. 

Intersection operating levels of service are calculated following procedures defined in the 
Highway Capacity Manual, published by the Transportation Research Board.  For signalized 
intersections the operating level of service is based on travel delays.  Delays can be measured in 
the field but generally are calculated as a function of traffic volume; peaking characteristic of 
traffic flow; percentage of heavy vehicles in the traffic stream; type of traffic control; number of 
travel lanes and lane use; intersection approach grades; and, pedestrian activity.  Through this 
analysis volume-to-capacity ratios can be calculated for individual movements or for the 
intersection as a whole.  A volume-to-capacity ratio of 1.0 indicates that a movement or 
intersection is operating at its theoretical capacity.  The specific delay criteria applied per the 
2000 Highway Capacity Manual to determine operating levels of service are summarized in Table 
1. 
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Table 1 Intersection Level of Service Criteria 

 Average Delay per Vehicle (Seconds) 
Level of Service Signalized Intersections Unsignalized Intersections 

A 10.0 10.0 

B 10.1 to 20.0 10.1 to 15.0 

C 20.1 to 35.0 15.1 to 25.0 

D 35.1 to 55.0 25.1 to 35.0 

E 55.1 to 80.0 35.1 to 50.0 

F1 >80.0 >50.0 
1Level of Service F is also assigned to movements if the volume-to-capacity ratio exceeds 1.0. 

Source: HCM 2010 Highway Capacity Manual, Transportation Research Board, National Academy of Sciences, 
Washington, DC, 2010. 

 

Capacity analysis results for the study area intersection are presented in Table 2 below.  The 
intersections of Route 9/Washington Street/High Street High Street/Walnut Street both operate at 
LOS C overall during the afternoon peak hour.  The intersection of Route 9/Walnut Street operates 
at LOS A overall. The intersection of Route 9/Cypress Street operates at LOS D overall during the 
afternoon peak hour. The intersections are all operating below capacity. The Route 9/Washington 
Street/High Street intersection is operating at about 91 percent of the intersection’s capacity and 
the Route 9/Cypress Street intersection is operating at about 86 percent of capacity, while the 
other two intersections operate at about 42 percent of their capacities. Analysis results are 
attached and detailed level of service results by lane group are provided in Table 2.  
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Table 2 Existing PM Peak Hour Intersection Level of Service 

Intersection LOS1 Delay2 V/C3 

Route 9/High Street/Washington Street  C 35 0.91 

Route 9 Eastbound T/TR C 27 0.69 

Route 9 Westbound T/T D 47 0.97 

Route 9 Westbound R C 21 0.18 

High Street Northbound LT/TR C 32 0.88 

Washington Street Southbound L D 37 0.69 

Washington Street Southbound LT/TR C 34 0.67 

Route 9/Walnut Street A 3 0.42 

Route 9 Eastbound T/T/TR A 0 0.36 

Route 9 WB UL D 41 0.53 

Route 9 WB T/T/TR A 0 0.38 

Walnut Street Northbound R D 36 0.03 

Walnut Street/High Street C 28 0.42 

Walnut Street Eastbound LTR C 29 0.29 

Walnut Street Westbound LTR D 39 0.38 

High Street Northbound LTR E 55 0.75 

High Street Southbound LTR A 2 0.30 

Route 9/Cypress Street D 43 0.86 

Route 9 Eastbound L F 86 0.92 

Route 9 Eastbound T/TR C 20 0.51 

Route 9 Westbound L E 70 0.65 

Route 9 Westbound T/TR D 44 0.92 

Cypress Street Northbound LT E 60 0.81 

Cypress Street Northbound R D 38 0.05 

Cypress Street Southbound LT D 51 0.71 

Cypress Street Southbound R D 45 0.55 
1 LOS= Level of Service 

2 Delay = Average delay expressed in seconds per vehicle 

3 V/C = Volume-to-capacity ratio 
U=U-turn, L = Left, T = Through, R = Right 
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NO-BUILD  
The future conditions without the proposed dispensary are referred to as the No-Build condition for 
this project. Build conditions for the proposed extended stay hotel project are assumed as the No-
Build conditions for this study. This includes project traffic for the proposed extended stay hotel, in 
addition to a number of other background projects noted in the VAI study, as well as an overall 
background growth rate. The background projects included in the VAI study are: 

 Children’s Hospital building – 2-4 Brookline Place, medical office, office, and retail space 

 Chestnut Hill Square – Boylston Street, Newton – retail, restaurant, medical office, and 
residential development 

 The Street at Chestnut Hill – expansion to include cinema and health center 

Changes to the geometry as part of the Gateway East improvement project are also included as 
part of the No-Build scenario. The Gateway East project includes improvements to Route 9 
(Washington Street) between High Street and Pond Street. Changes specific to the intersections in 
this study include:  

 Extending Walnut Street to align with Pearl Street at Route 9 

 Modifying the signal at Route 9/High Street/Washington Street to remove the split phasing 
for the northbound and southbound approaches 

 Making travel lanes 11 feet wide and widening the sidewalks 

The VAI study with the future traffic volumes with the proposed extended stay hotel is also 
attached, along with the 25 percent design plans for the Gateway East improvements.  

Capacity analyses were performed for the No-Build scenario and the results are shown in Table 3. 
The improvements in level of service over existing conditions at the High Street/Walnut Street signal 
is largely due to the Gateway East improvements. The Route 9/High Street/Washington Street 
signal is expected to operate similarly to existing conditions, although a change in level of service 
is shown as the LOS C/D threshold is 35 seconds and the overall intersection delay is expected to 
increase from 35 to 36 seconds. At the intersection of Route 9/Cypress Street, the intersection is 
expected to degrade from LOS D under existing conditions to LOS E under No-Build conditions.  
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Table 3 No-Build PM Peak Hour Intersection Level of Service 

Intersection LOS1 Delay2 V/C3 

Route 9/High Street/Washington Street  D 36 0.91 

Route 9 Eastbound T/TR C 22 0.64 

Route 9 Westbound T/T C 25 0.90 

Route 9 Westbound R D 54 0.36 

High Street Northbound LT/TR E 62 0.90 

Washington Street Southbound L/L D 35 0.67 

Washington Street Southbound TR E 64 0.94 

Route 9/Walnut Street B 12 0.70 

Route 9 Eastbound L E 60 0.47 

Route 9 Eastbound T/TR A 10 0.80 

Route 9 Westbound L D 39 0.59 

Route 9 Westbound T/T/TR A 7 0.56 

Walnut Street Northbound R B 14 0.14 

Pearl Street Southbound R D 42 0.25 

Walnut Street/High Street B 17 0.37 

Walnut Street Eastbound LTR D 45 0.66 

Walnut Street Westbound LTR D 43 0.75 

High Street Northbound LTR A 5 0.19 

High Street Southbound LTR A 1 0.27 

Route 9/Cypress Street E 61 0.97 

Route 9 Eastbound L F 93 0.96 

Route 9 Eastbound T/TR C 23 0.61 

Route 9 Westbound L E 61 0.58 

Route 9 Westbound T/TR F 85 1.08 

Cypress Street Northbound LT E 71 0.88 

Cypress Street Northbound R D 37 0.05 

Cypress Street Southbound LT D 55 0.77 

Cypress Street Southbound R D 45 0.59 
1 LOS= Level of Service, 2 Delay = Average delay expressed in seconds per vehicle 
3 V/C = Volume-to-capacity ratio, U=U-turn, L = Left, T = Through, R = Right 
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TRIP GENERATION 
Medical marijuana facilities are relatively new land uses that have not been studied extensively by 
the Institute of Transportation Engineers (ITE). Consequently, the ITE’s Trip Generation manual does 
not currently provide data for this land use. In addition, the proposed dispensary would be one of 
the first in the Commonwealth of Massachusetts. Therefore, existing facilities cannot be monitored 
to collect local trip generation data. Consequently in order to estimate the number of vehicle trips 
to be generated by the proposed Massachusetts facility, transaction data from an existing 
dispensary in Colorado, where the legal distribution of medical marijuana has been in place for 
some time, was analyzed.  

COLORADO DATA 

The Colorado study site is Rocky Mountain Remedies (RMR) located in Steamboat Springs, 
Colorado. It serves approximately 850 patients and distributes 850pounds of product annually. 
According to RMR, over four years of operations, the number of transactions average 73per day. 
RMR provided Stantec with transaction data for the entire month of June 2013. Hours of operation 
at this facility are 10:00 AM to 7:00 PM, seven days per week. During the month, hourly transactions 
are fairly steady over the hours of operation, ranging from ten to 13 percent of the daily 
transactions during any given hour. The busiest hour is from noon to 1:00 PM, with 13 percent of the 
transactions occurring during that hour. During the afternoon commuter peak period, 4 to 6 PM, 
the busiest hour was from 4:15 to 5:15 PM with approximately eight, or 11 percent of the total daily 
transactions, occurring during that hour. Assuming that each transaction involves two patient trips, 
one arriving and one departing, the Colorado facility generates 16 patient trips during the 
evening commuter peak hour. This represents 19 PM peak hour patient trips per 1000 pounds of 
product distributed annually. Applying this rate to the proposed Brookline facility suggests that the 
Brookline facility, with the potential to distribute up to 4000 pounds of product per year, would 
generate 76 patient trips during the PM commuter peak hour. 

The rates for the midday peak hour (noon to 1:00 PM) and a weekday were calculated similarly to 
the weekday evening commuter peak hour. The trip generation rates and total number of trips 
projected to be generated by the proposed dispensary are shown in Table 4.   

Table 4 Dispensary Patient Trip Generation 

 Calculated Trip Rate Trips 

Time (per 1000 lbs product) Entering Exiting Total 

Midday Peak (noon to 1:00 PM) 22 45 45 90 

Afternoon Peak (4:15 to 5:15 PM) 19 38 38 76 

Daily 172 344 344 688 

 

The actual number of vehicle trips generated by patients will depend upon patient travel mode 
choice and the use of the proposed delivery service. The proposed Brookline site is readily 
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accessible by public transportation and by walking. The facility will also include a delivery service 
to bring product to patients who may not be able to or not choose to travel to the dispensary.   

In order to estimate peak hour vehicle trip generation for the proposed facility the above patient 
trip estimates were adjusted to account for the delivery service and non-automobile travel. First, 
NETA is planning to provide home delivery to patients who cannot get to the dispensary. It is 
conservatively estimated that five percent of patients will use this option. Second, site proximity to 
the MBTA and its location within a densely populated urban area indicate that not all visits to the 
dispensary will be made by car. Journey-to-work data from the 2000 Census shows that 53 percent 
of people living in Brookline get to work by way of a car, truck, or van. The other 47 percent use 
public transportation or bicycles, walk to work, or work from home. It is assumed that only 25 
percent of the patient trips to the dispensary will be made by “alternative modes” to provide a 
conservative analysis. Consequently, the vehicle trip generation for the site was assumed to equal 
70 percent of the projected patient trips or 53 vehicle trips during the PM peak commuter hour, 63 
trips during the site peak hour, and 482 trips over the course of the day. The anticipated patient 
vehicle trip generation is shown in Table 5.  

Table 5 Dispensary Patient Vehicle Trip Generation 

 Patient Trips 

Time Entering Exiting Total 

Midday Peak  32 31 63 

Afternoon Peak  27 26 53 

Daily 241 241 482 

 

The above PM commuter peak hour trip estimates only include patient trips as delivery traffic and 
employee traffic are not expected to be significant during the PM commuter peak hour. Deliveries 
of product from the Franklin cultivation plant will be made once per day at random times per 
statute.  A small van, capable of fitting into any existing on-street parking or loading space or in 
the on-site parking spaces will be used to make the deliveries. As noted earlier, up to eight 
employees may be working at the site at any given time. They would likely all be entering just prior 
to the opening of the dispensary and exiting at the end of the day when the dispensary closes. 
Given the late opening and closing times relative to typical commuter peak hours employee 
traffic will not be significant during commuter peak hours. 

The above trip estimates based on observed conditions in Colorado are likely conservative (trip 
estimates are high) due to differences in the applicable Colorado and Massachusetts statutes. In 
Colorado, patients are limited to two ounces of product per visit with patients typically visiting a 
facility 2.5 times per month on average. In Massachusetts, it is anticipated that patients would be 
able to purchase up to ten ounces of product per visit. Consequently, a patient requiring five 
ounces of product per month would make five visits over two months in Colorado while the same 
patient would only have to make one visit over two months to a facility in Massachusetts. 
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Consequently, the actual number of patient vehicle trips generated at the Brookline site could be 
only one-fifth of the above estimates or approximately ten trips per hour and 100 trips per day. 

This dispensary will replace a bank that was formerly in the space. Based on ITE data, a 10,000 
square foot bank could generate 121 afternoon peak hour trips. Assuming 70 percent automobile 
use as assumed for the marijuana dispensary indicates that a bank would generate 85 PM 
commuter peak hour vehicle trips. Consequently, the proposed dispensary is expected to 
generate far fewer vehicle trips than the former bank would have generated.   

TRAFFIC INCREASES 
As noted earlier, the proposed dispensary is expected to generate up to 53 vehicle trips during the 
weekday evening peak hour, including 27 entering trips and 26 exiting trips. These anticipated trips 
were assigned to the existing roadway network in order to anticipate changes in traffic volume 
levels and traffic operations. The trip distribution pattern assumed for these trips is consistent with 
the VAI study and is shown in Table 6.  

Table 6 Trip Distribution 

Direction Percentage 

To/From West via Route 9  35% 

To/From East via Route 9  60% 

To/From North via Washington Street 5% 

Total 100% 

 

Given that Route 9 is median divided in the vicinity of the site, all of the entering site traffic will 
have to travel through the Route 9/High Street/Washington Street intersection. Some trips, like 
those entering from the west on Route 9, will have to travel through twice (once as an eastbound 
through move and again as a northbound left turn after traveling through the “jughandle”). The 
median also prevents traffic exiting the site from turning left onto Route 9 eastbound, so it was 
assumed that exiting site traffic destined to the east will turn right out of the site and then right 
onto Cypress Street. From Cypress Street, the traffic is assumed to make its way back to 
Washington Street southbound, where it would turn left onto Route 9 eastbound. The intersection 
volume increases as a result of the proposed dispensary are shown in Table 7.  
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Table 7 Traffic Volume Increases 

Intersection No-Build Volume Project Trips % Increase 

Route 9/High St/Washington St 3,980 53 1.3% 

Route 9/Walnut St  3,419 42 1.2% 

High St/Walnut St 903 10 1.1% 

Route 9/Cypress Street 3,669 36 1.0% 

 

As shown in Table 7, the intersection of Route 9/High Street/Washington Street is expected to carry 
3,980 vehicles in the No-Build condition and 53 new project trips are expected to be added to this 
as a result of the proposed dispensary. This results in an increase of 1.3 percent. The percent 
increase at the other three intersections is similar, approximately one percent.  

BUILD  
The Build conditions for the proposed dispensary are comprised of the No-Build traffic volumes and 
the expected increase in traffic volumes as a result of the proposed dispensary which are noted 
above. Capacity analysis was performed for the Build condition and the results are similar to those 
under No-Build conditions. The level of service results for the No build and Build conditions are 
shown in Table 8. As shown, the project will use only one percent of the capacity of the main 
intersection, Route 9/High Street/Washington Street, increasing the intersection volume-to-
capacity ratio to 0.92. This indicates that the intersection will still operate below capacity with the 
proposed project built. At the Route 9/Cypress Street intersection, the volume-to-capacity ratio will 
also increase by one percent as a result of the additional project traffic. The intersection volume-
to-capacity ratio is projected to be 0.98, just under its capacity.  

  



March 4, 2015 
Mr. Arnon Vered 
Page 14 of 16 

Reference: NETA Brookline Dispensary 

 

Table 8 Future PM Peak Hour Intersection Level of Service 

 No-Build Build 

Intersection LOS1 Delay2 V/C3 LOS Delay V/C 

Route 9/High Street/Washington Street  D 36 0.91 D 36 0.92 

Route 9 Eastbound T/TR C 22 0.64 C 22 0.65 

Route 9 Westbound T/T C 25 0.90 C 27 0.91 

Route 9 Westbound R D 54 0.36 D 53 0.36 

High Street Northbound LT/TR E 62 0.90 E 66 0.93 

Washington Street Southbound L/L D 35 0.67 D 36 0.70 

Washington Street Southbound TR E 64 0.94 E 65 0.94 

Route 9/Walnut Street B 12 0.70 B 12 0.70 

Route 9 Eastbound L E 60 0.47 E 60 0.47 

Route 9 Eastbound T/TR A 10 0.80 A 9 0.79 

Route 9 Westbound L D 39 0.59 D 42 0.64 

Route 9 Westbound T/T/TR A 7 0.56 A 7 0.56 

Walnut Street Northbound R B 14 0.14 B 15 0.14 

Pearl Street Southbound R D 42 0.25 D 42 0.26 

Walnut Street/High Street B 17 0.37 B 19 0.37 

Walnut Street Eastbound LTR D 45 0.66 D 44 0.65 

Walnut Street Westbound LTR D 43 0.75 D 47 0.75 

High Street Northbound LTR A 5 0.19 A 5 0.19 

High Street Southbound LTR A 1 0.27 A 1 0.27 

Route 9/Cypress Street E 61 0.97 E 64 0.98 

Route 9 Eastbound L F 93 0.96 F 94 0.96 

Route 9 Eastbound T/TR C 23 0.61 C 23 0.62 

Route 9 Westbound L E 61 0.58 E 61 0.58 

Route 9 Westbound T/TR F 85 1.08 F 92 1.10 

Cypress Street Northbound LT E 71 0.88 E 71 0.88 

Cypress Street Northbound R D 37 0.05 D 37 0.05 

Cypress Street Southbound LT D 55 0.77 D 55 0.77 

Cypress Street Southbound R D 45 0.59 D 45 0.59 
1 LOS= Level of Service, 2 Delay = Average delay expressed in seconds per vehicle 

3 V/C = Volume-to-capacity ratio, U=U-turn, L = Left, T = Through, R = Right 
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PARKING GENERATION 
As with the traffic generation, there are no industry standards for parking generation of a medical 
marijuana dispensary. Therefore, the calculation of parking spaces needed for the proposed 
dispensary is based on the vehicular traffic forecasts developed above. As noted, the patient 
activity is expected to generate 27 vehicle visits during the afternoon commuter peak hour and 32 
vehicle visits during the site peak hour. Based on experience at Rocky Mountain Remedies, a 
typical visit to a dispensary lasts approximately 15 minutes. Therefore, 32 trips over the course of an 
hour would generate a demand for approximately eight parking spaces. During the afternoon 
commuter peak hour the expected patient parking demand is only seven spaces.  

The total project related parking demand must also consider employee vehicles. NETA is 
proposing to encourage the use of alternative modes by employees. This policy will include 
subsidizing MBTA passes for employees. Assuming that commuting patterns for employees at this 
site match those of other Brookline residents, that is, approximately 50 percent commute by 
alternative modes, the maximum shift of eight employees will generate a demand for only four 
parking spaces. Employee parking is expected to be off-site, in other nearby lots in order to ensure 
adequate parking for patients in the on-site parking lot.  

PARKING ADEQUACY 
As noted above, there are 13 parking spaces at the site. This is more than the projected peak 
demand for eight patient spaces. Consequently, adequate parking is available on the proposed 
site. However, convenient on-street parking is also readily available to serve patient needs as well. 

MITIGATION  
As noted above, project related traffic impacts are nominal and the roadway system has 
adequate capacity to readily absorb the anticipated project-related traffic increases. 
Consequently, no traffic mitigation measures appear warranted. Similarly, there is adequate 
parking capacity to accommodate project-related patient parking demands on the proposed 
site.   

A site visit indicates that striping to designate on-site parking stalls is well worn and should be 
replaced prior to the project opening. Also, sight lines looking east for traffic exiting the site onto 
Boylston Street are limited by the existing bank building on the site. Installation of a mirror on a post 
next to this driveway may better assist drivers exiting the site in viewing traffic approaching from 
the east on Route 9. 

SUMMARY 
In general, the proposed dispensary will not add a significant amount of traffic to the area. Based 
on a conservative analysis, an estimated 32 additional cars may enter the area during the site 
peak hour (from noon to 1:00 PM). The additional 53 vehicle trips added during the PM commuter 
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hour amount to approximately one percent of the peak hour traffic volumes at the intersection of 
Route 9 and Washington Street/High Street.  

Approximately eight parking spaces are needed for patient parking. The 13 parking spaces at the 
site are more than adequate to accommodate the projected patient parking needs. Employees 
who drive will be expected to park in other off-site parking lots, so all on-site parking spaces will be 
available for patients. 

We trust that this letter addresses the traffic and parking issues that may arise as you move your 
project through the permitting phase. Please do not hesitate to contact us should you have any 
questions or concerns or need additional information.  

Regards, 

STANTEC CONSULTING SERVICES INC. 

 

Richard S. Bryant, Senior Project Manager 

Stantec Consulting 
55 Green Mountain Drive 
S. Burlington, VT  05401 
 
Attachments: Traffic Signal Plans 

     Existing Peak Hour Capacity Analysis 
     No-Build Peak Hour Capacity Analysis 
     Build Peak Hour Capacity Analysis 
     VAI Traffic Study Sections 
     25% Design Plans for Washington Street 
 

c. Kevin Fisher, NETA 
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Phasings Existing Conditions
1: HIgh St/Washington St & Boylston St PM Peak Hour

C:\Users\saswood\Desktop\NETA\3-ex-pm.syn Synchro 8 Report
Page 1

Lane Group EBT WBT WBR NBL NBT SBL SBT ø1 ø2
Lane Configurations
Volume (vph) 795 1178 440 60 223 436 286
Lane Group Flow (vph) 906 1280 478 0 317 289 579
Turn Type NA NA custom Perm NA Split NA
Protected Phases 1 2 1 2 1 4 3 4 4 1 2
Permitted Phases 3
Detector Phase 1 2 1 2 1 4 3 3 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 19.0 19.0 10.0 10.0
Minimum Split (s) 24.0 24.0 36.0 36.0 15.0 25.0
Total Split (s) 24.0 24.0 36.0 36.0 15.0 25.0
Total Split (%) 24.0% 24.0% 36.0% 36.0% 15% 25%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None C-Max None
v/c Ratio 0.69 0.97 0.36 0.89 0.69 0.67
Control Delay 29.8 49.5 1.7 37.3 40.9 34.7
Queue Delay 0.0 41.9 0.1 18.3 0.0 0.0
Total Delay 29.8 91.4 1.8 55.6 40.9 34.7
Queue Length 50th (ft) 265 ~478 0 44 172 165
Queue Length 95th (ft) 341 #611 14 m#154 272 226
Internal Link Dist (ft) 275 168 71 206
Turn Bay Length (ft)
Base Capacity (vph) 1318 1324 1385 370 465 956
Starvation Cap Reductn 0 188 254 51 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 1.13 0.42 0.99 0.62 0.61

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 73 (73%), Referenced to phase 1:EBWB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: HIgh St/Washington St & Boylston St



HCM Signalized Intersection Capacity Analysis Existing Conditions
1: HIgh St/Washington St & Boylston St PM Peak Hour

C:\Users\saswood\Desktop\NETA\3-ex-pm.syn Synchro 8 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 795 39 0 1178 440 60 223 9 436 286 76
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 11 11 12 11 12 10 10 12
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.88 0.95 0.91 0.91
Frt 0.99 1.00 0.85 1.00 1.00 0.98
Flt Protected 1.00 1.00 1.00 0.99 0.95 0.98
Satd. Flow (prot) 3397 3421 2694 3370 1503 3047
Flt Permitted 1.00 1.00 1.00 0.57 0.95 0.98
Satd. Flow (perm) 3397 3421 2694 1937 1503 3047
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 864 42 0 1280 478 65 242 10 474 311 83
RTOR Reduction (vph) 0 3 0 0 0 296 0 2 0 0 13 0
Lane Group Flow (vph) 0 903 0 0 1280 182 0 315 0 289 566 0
Turn Type NA NA custom Perm NA Split NA
Protected Phases 1 2 1 2 1 4 3 4 4
Permitted Phases 3
Actuated Green, G (s) 38.7 38.7 37.9 18.4 27.9 27.9
Effective Green, g (s) 38.7 38.7 37.9 18.4 27.9 27.9
Actuated g/C Ratio 0.39 0.39 0.38 0.18 0.28 0.28
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1314 1323 1021 356 419 850
v/s Ratio Prot 0.27 c0.37 0.07 c0.19 0.19
v/s Ratio Perm c0.16
v/c Ratio 0.69 0.97 0.18 0.88 0.69 0.67
Uniform Delay, d1 25.6 30.0 20.7 39.8 32.2 31.9
Progression Factor 1.00 1.00 1.00 0.33 1.00 1.00
Incremental Delay, d2 1.5 16.8 0.1 18.3 4.7 2.0
Delay (s) 27.1 46.8 20.8 31.5 36.9 33.9
Level of Service C D C C D C
Approach Delay (s) 27.1 39.7 31.5 34.9
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 35.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Phasings Existing Conditions
2: Walnut St & Washington St (Route 9) PM Peak Hour

C:\Users\saswood\Desktop\NETA\3-ex-pm.syn Synchro 8 Report
Page 3

Lane Group EBT WBL WBT NBR
Lane Configurations
Volume (vph) 1179 118 1618 40
Lane Group Flow (vph) 1348 135 1759 43
Turn Type NA Prot NA Perm
Protected Phases 2 4 2 4
Permitted Phases 4
Detector Phase 2 4 2 4 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0
Minimum Split (s) 80.0 10.0 10.0
Total Split (s) 80.0 20.0 20.0
Total Split (%) 80.0% 20.0% 20.0%
Yellow Time (s) 5.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode C-Max None None
v/c Ratio 0.36 0.53 0.36 0.13
Control Delay 0.4 47.5 0.2 6.0
Queue Delay 0.3 0.0 0.1 0.0
Total Delay 0.7 47.5 0.3 6.0
Queue Length 50th (ft) 0 80 0 0
Queue Length 95th (ft) 0 142 0 m10
Internal Link Dist (ft) 168 178
Turn Bay Length (ft)
Base Capacity (vph) 3742 256 4916 335
Starvation Cap Reductn 1563 0 0 0
Spillback Cap Reductn 0 0 1125 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.62 0.53 0.46 0.13

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 19 (19%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Walnut St & Washington St (Route 9)
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Movement EBT EBR WBU WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1179 61 6 118 1618 0 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 11 11 12 12
Total Lost time (s) 6.0 5.0 6.0 5.0
Lane Util. Factor 0.91 1.00 0.91 1.00
Frt 0.99 1.00 1.00 0.86
Flt Protected 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5048 1711 4916 1611
Flt Permitted 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5048 1711 4916 1611
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1282 66 7 128 1759 0 43
RTOR Reduction (vph) 5 0 0 0 0 0 37
Lane Group Flow (vph) 1343 0 0 135 1759 0 6
Turn Type NA Prot Prot NA Perm
Protected Phases 2 4 4 2 4
Permitted Phases 4
Actuated Green, G (s) 74.0 15.0 100.0 15.0
Effective Green, g (s) 74.0 15.0 95.0 15.0
Actuated g/C Ratio 0.74 0.15 0.95 0.15
Clearance Time (s) 6.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 3735 256 4670 241
v/s Ratio Prot 0.27 c0.08 c0.36
v/s Ratio Perm 0.00
v/c Ratio 0.36 0.53 0.38 0.03
Uniform Delay, d1 4.6 39.2 0.2 36.3
Progression Factor 0.04 1.00 1.00 1.00
Incremental Delay, d2 0.2 2.0 0.1 0.0
Delay (s) 0.4 41.2 0.2 36.3
Level of Service A D A D
Approach Delay (s) 0.4 3.2 36.3
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 2.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT ø6
Lane Configurations
Volume (vph) 48 50 35 102 1 183 4 255
Lane Group Flow (vph) 0 113 0 215 0 239 0 353
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 1 6 6
Permitted Phases 4 4 2 1 6
Detector Phase 4 4 4 4 2 2 1 1 6
Switch Phase
Minimum Initial (s) 28.0 28.0 28.0 28.0 17.0 17.0 44.0 64.0
Minimum Split (s) 32.0 32.0 32.0 32.0 20.0 20.0 48.0 68.0
Total Split (s) 32.0 32.0 32.0 32.0 20.0 20.0 48.0 68.0
Total Split (%) 32.0% 32.0% 32.0% 32.0% 20.0% 20.0% 48.0% 68%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 0.0 0.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 3.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None None None None C-Max C-Max None C-Max
v/c Ratio 0.29 0.39 0.76 0.30
Control Delay 30.0 37.1 54.7 2.5
Queue Delay 0.4 0.5 11.2 1.0
Total Delay 30.5 37.6 66.0 3.6
Queue Length 50th (ft) 55 111 142 24
Queue Length 95th (ft) 103 184 #257 34
Internal Link Dist (ft) 261 304 129 71
Turn Bay Length (ft)
Base Capacity (vph) 385 545 316 1168
Starvation Cap Reductn 0 0 0 563
Spillback Cap Reductn 77 107 56 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.49 0.92 0.58

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 88 (88%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: High St & Walnut St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 48 50 6 35 102 61 1 183 36 4 255 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 4.0 4.0 3.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.99 0.96 0.98 0.97
Flt Protected 0.98 0.99 1.00 1.00
Satd. Flow (prot) 1685 2006 1821 1810
Flt Permitted 0.79 0.94 1.00 1.00
Satd. Flow (perm) 1368 1892 1820 1811
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 52 54 7 38 111 66 1 199 39 4 277 72
RTOR Reduction (vph) 0 2 0 0 16 0 0 7 0 0 9 0
Lane Group Flow (vph) 0 111 0 0 199 0 0 232 0 0 344 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 4 2 1 1 6
Permitted Phases 4 4 2 1 6
Actuated Green, G (s) 28.0 28.0 17.0 64.0
Effective Green, g (s) 28.0 28.0 17.0 64.0
Actuated g/C Ratio 0.28 0.28 0.17 0.64
Clearance Time (s) 4.0 4.0 3.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 383 529 309 1159
v/s Ratio Prot 0.13
v/s Ratio Perm 0.08 c0.11 c0.13 c0.06
v/c Ratio 0.29 0.38 0.75 0.30
Uniform Delay, d1 28.2 29.0 39.5 8.0
Progression Factor 1.00 1.33 1.00 0.27
Incremental Delay, d2 0.4 0.4 15.5 0.1
Delay (s) 28.6 38.9 55.0 2.2
Level of Service C D E A
Approach Delay (s) 28.6 38.9 55.0 2.2
Approach LOS C D E A

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR ø3
Lane Configurations
Volume (vph) 239 812 72 1242 32 207 64 22 219 291
Lane Group Flow (vph) 260 934 78 1380 0 260 70 0 262 316
Turn Type Prot NA Prot NA Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 4 4 3
Permitted Phases 4 4 4 4
Detector Phase 1 6 5 2 4 4 4 4 4 4
Switch Phase
Minimum Initial (s) 6.0 40.0 6.0 40.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0
Minimum Split (s) 11.0 46.0 11.0 46.0 11.0 11.0 11.0 11.0 11.0 11.0 21.0
Total Split (s) 26.0 67.0 18.0 59.0 35.0 35.0 35.0 35.0 35.0 35.0 21.0
Total Split (%) 18.4% 47.5% 12.8% 41.8% 24.8% 24.8% 24.8% 24.8% 24.8% 24.8% 15%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min None None None None None None None
v/c Ratio 0.90 0.50 0.55 0.91 0.78 0.15 0.69 0.65
Control Delay 83.1 21.4 70.2 43.9 62.3 0.7 54.5 28.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 83.1 21.4 70.2 43.9 62.3 0.7 54.5 28.6
Queue Length 50th (ft) 198 234 59 504 187 0 184 110
Queue Length 95th (ft) #433 413 125 #860 #398 1 #362 254
Internal Link Dist (ft) 336 2074 467 361
Turn Bay Length (ft) 200 150 75 75
Base Capacity (vph) 290 1879 179 1513 332 465 379 489
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.50 0.44 0.91 0.78 0.15 0.69 0.65

Intersection Summary
Cycle Length: 141
Actuated Cycle Length: 124.2
Natural Cycle: 140
Control Type: Actuated-Uncoordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     11: Cypress Street & Route 9



HCM Signalized Intersection Capacity Analysis Existing Conditions
11: Cypress Street & Route 9 PM Peak Hour

C:\Users\saswood\Desktop\NETA\3-ex-pm.syn Synchro 8 Report
Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 239 812 47 72 1242 28 32 207 64 22 219 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 11 12 12 12 11 11 12 11 11
Total Lost time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 1.00 1.00
Satd. Flow (prot) 1711 3510 1711 3528 1789 1531 1792 1531
Flt Permitted 0.95 1.00 0.95 1.00 0.76 1.00 0.87 1.00
Satd. Flow (perm) 1711 3510 1711 3528 1370 1531 1566 1531
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 260 883 51 78 1350 30 35 225 70 24 238 316
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 54 0 0 119
Lane Group Flow (vph) 260 932 0 78 1379 0 0 260 16 0 262 197
Turn Type Prot NA Prot NA Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4 4
Actuated Green, G (s) 21.1 66.4 9.0 54.3 30.1 30.1 30.1 30.1
Effective Green, g (s) 21.1 66.4 9.0 54.3 30.1 30.1 30.1 30.1
Actuated g/C Ratio 0.17 0.52 0.07 0.43 0.24 0.24 0.24 0.24
Clearance Time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 1825 120 1500 322 360 369 360
v/s Ratio Prot c0.15 0.27 0.05 c0.39
v/s Ratio Perm c0.19 0.01 0.17 0.13
v/c Ratio 0.92 0.51 0.65 0.92 0.81 0.05 0.71 0.55
Uniform Delay, d1 52.5 20.0 57.8 34.6 46.1 37.7 44.8 42.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.6 0.2 11.9 9.3 13.8 0.1 6.3 1.7
Delay (s) 86.1 20.3 69.7 43.9 59.8 37.8 51.1 44.5
Level of Service F C E D E D D D
Approach Delay (s) 34.6 45.3 55.1 47.5
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 43.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 127.7 Sum of lost time (s) 19.0
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT WBT WBR NBT SBL SBT
Lane Configurations
Volume (vph) 925 1359 468 234 485 301
Lane Group Flow (vph) 1050 1477 509 348 527 415
Turn Type NA NA Over NA Split NA
Protected Phases 6 2 4 3 4 4
Permitted Phases
Detector Phase 6 2 4 3 4 4
Switch Phase
Minimum Initial (s) 10.0 10.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 28.0 13.0 28.0 28.0
Total Split (s) 54.0 54.0 31.0 15.0 31.0 31.0
Total Split (%) 54.0% 54.0% 31.0% 15.0% 31.0% 31.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None None None None
v/c Ratio 0.64 0.90 0.53 0.91 0.67 0.94
Control Delay 21.5 25.6 18.9 67.9 38.4 66.8
Queue Delay 0.0 0.2 0.0 53.1 0.0 0.0
Total Delay 21.5 25.8 18.9 121.0 38.4 66.8
Queue Length 50th (ft) 248 431 38 ~114 155 251
Queue Length 95th (ft) 316 118 175 #215 212 #437
Internal Link Dist (ft) 275 316 71 206
Turn Bay Length (ft)
Base Capacity (vph) 1669 1676 960 384 791 447
Starvation Cap Reductn 0 18 0 163 0 0
Spillback Cap Reductn 13 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.89 0.53 1.57 0.67 0.93

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: High St/Washington St & Boylston St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 925 41 0 1359 468 77 234 9 485 301 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 11 11 12 11 12 10 10 12
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.88 0.95 0.97 1.00
Frt 0.99 1.00 0.85 1.00 1.00 0.97
Flt Protected 1.00 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 3399 3421 2694 3366 3044 1683
Flt Permitted 1.00 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 3399 3421 2694 3366 3044 1683
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1005 45 0 1477 509 84 254 10 527 327 88
RTOR Reduction (vph) 0 3 0 0 0 261 0 2 0 0 10 0
Lane Group Flow (vph) 0 1047 0 0 1477 248 0 346 0 527 405 0
Parking  (#/hr) 0
Turn Type NA NA Over Split NA Split NA
Protected Phases 6 2 4 3 3 4 4
Permitted Phases
Actuated Green, G (s) 47.9 47.9 25.7 11.4 25.7 25.7
Effective Green, g (s) 47.9 47.9 25.7 11.4 25.7 25.7
Actuated g/C Ratio 0.48 0.48 0.26 0.11 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1628 1638 692 383 782 432
v/s Ratio Prot 0.31 c0.43 0.09 c0.10 0.17 c0.24
v/s Ratio Perm
v/c Ratio 0.64 0.90 0.36 0.90 0.67 0.94
Uniform Delay, d1 19.6 23.9 30.4 43.8 33.4 36.4
Progression Factor 1.00 0.74 1.76 0.88 1.00 1.00
Incremental Delay, d2 2.0 7.5 0.1 23.2 1.8 27.7
Delay (s) 21.6 25.2 53.6 61.6 35.2 64.1
Level of Service C C D E D E
Approach Delay (s) 21.6 32.5 61.6 47.9
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 35.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBR SBT ø8
Lane Configurations
Volume (vph) 20 1300 165 1650 110 0
Lane Group Flow (vph) 22 1533 179 1956 120 185
Turn Type Prot NA Prot NA pt+ov NA
Protected Phases 1 6 5 2 5 8 4 8
Permitted Phases
Detector Phase 1 6 5 2 5 8 4
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 6.0 6.0
Minimum Split (s) 11.0 31.0 11.0 31.0 11.0 28.0
Total Split (s) 12.0 54.0 12.0 54.0 34.0 34.0
Total Split (%) 12.0% 54.0% 12.0% 54.0% 34.0% 34%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None
v/c Ratio 0.21 0.76 0.70 0.54 0.23 0.58
Control Delay 57.5 8.4 60.4 8.0 7.9 17.1
Queue Delay 0.0 0.6 0.0 0.1 0.0 0.0
Total Delay 57.5 9.0 60.4 8.1 7.9 17.1
Queue Length 50th (ft) 15 97 108 83 0 18
Queue Length 95th (ft) m20 286 #296 389 32 70
Internal Link Dist (ft) 316 178 157
Turn Bay Length (ft)
Base Capacity (vph) 118 2018 254 3648 794 624
Starvation Cap Reductn 0 180 0 0 0 0
Spillback Cap Reductn 0 0 0 318 0 10
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.83 0.70 0.59 0.15 0.30

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 4 (4%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Walnut St/Pearl St & Washington St (Route 9)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 1300 110 165 1650 150 0 0 110 0 0 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 11 12 10 11 12 12 11 11 12 15 12
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.85 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1652 3381 1652 4854 1531 1772
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1652 3381 1652 4854 1531 1772
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 1413 120 179 1793 163 0 0 120 0 0 185
RTOR Reduction (vph) 0 5 0 0 6 0 0 0 51 0 140 0
Lane Group Flow (vph) 22 1528 0 179 1950 0 0 0 69 0 45 0
Turn Type Prot NA Prot NA pt+ov NA
Protected Phases 1 6 5 2 8 5 8 4
Permitted Phases 8 4
Actuated Green, G (s) 2.9 56.6 18.4 72.1 33.4 10.0
Effective Green, g (s) 2.9 56.6 18.4 72.1 33.4 10.0
Actuated g/C Ratio 0.03 0.57 0.18 0.72 0.33 0.10
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 47 1913 303 3499 511 177
v/s Ratio Prot 0.01 c0.45 0.11 c0.40 0.05 c0.03
v/s Ratio Perm
v/c Ratio 0.47 0.80 0.59 0.56 0.14 0.25
Uniform Delay, d1 47.8 17.2 37.4 6.5 23.2 41.5
Progression Factor 1.22 0.41 1.00 1.00 0.60 1.00
Incremental Delay, d2 2.1 2.8 2.1 0.6 0.0 0.3
Delay (s) 60.4 9.8 39.4 7.2 14.0 41.8
Level of Service E A D A B D
Approach Delay (s) 10.5 9.9 14.0 41.8
Approach LOS B A B D

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 50 53 37 107 1 192 4 268
Lane Group Flow (vph) 0 119 0 241 0 251 0 370
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4
Detector Phase 6 6 2 2 8 8 4 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0
Minimum Split (s) 21.0 21.0 21.0 21.0 19.0 19.0 19.0 19.0
Total Split (s) 44.0 44.0 44.0 44.0 56.0 56.0 56.0 56.0
Total Split (%) 44.0% 44.0% 44.0% 44.0% 56.0% 56.0% 56.0% 56.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
v/c Ratio 0.66 0.77 0.19 0.27
Control Delay 53.6 42.6 5.5 0.6
Queue Delay 3.1 3.3 0.2 2.7
Total Delay 56.6 45.9 5.7 3.3
Queue Length 50th (ft) 69 100 42 4
Queue Length 95th (ft) 120 m101 90 m3
Internal Link Dist (ft) 261 433 129 71
Turn Bay Length (ft)
Base Capacity (vph) 383 642 1314 1351
Starvation Cap Reductn 0 0 0 847
Spillback Cap Reductn 180 303 487 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.71 0.30 0.73

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 19 (19%), Referenced to phase 4:SBTL and 8:NBTL, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: High St & Walnut St



HCM Signalized Intersection Capacity Analysis No-Build Conditions
3: High St & Walnut St PM Peak Hour

C:\Users\saswood\Desktop\NETA\3-nb-pm.syn Synchro 8 Report
Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 53 6 37 107 78 1 192 38 4 268 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 12 11 12 12 12 12 12 13 12
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.99 0.95 0.98 0.97
Flt Protected 0.98 0.99 1.00 1.00
Satd. Flow (prot) 1686 1701 1821 1871
Flt Permitted 0.57 0.93 1.00 1.00
Satd. Flow (perm) 978 1598 1821 1868
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 58 7 40 116 85 1 209 41 4 291 75
RTOR Reduction (vph) 0 3 0 0 26 0 0 4 0 0 5 0
Lane Group Flow (vph) 0 116 0 0 215 0 0 247 0 0 365 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4
Actuated Green, G (s) 18.0 18.0 72.0 72.0
Effective Green, g (s) 18.0 18.0 72.0 72.0
Actuated g/C Ratio 0.18 0.18 0.72 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 176 287 1311 1344
v/s Ratio Prot
v/s Ratio Perm 0.12 c0.13 0.14 c0.20
v/c Ratio 0.66 0.75 0.19 0.27
Uniform Delay, d1 38.1 38.9 4.5 4.9
Progression Factor 1.00 0.95 1.00 0.07
Incremental Delay, d2 6.6 6.2 0.3 0.2
Delay (s) 44.7 43.0 4.9 0.5
Level of Service D D A A
Approach Delay (s) 44.7 43.0 4.9 0.5
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR ø3
Lane Configurations
Volume (vph) 251 942 76 1412 34 218 67 23 230 306
Lane Group Flow (vph) 273 1077 83 1596 0 274 73 0 275 333
Turn Type Prot NA Prot NA Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 4 4 3
Permitted Phases 4 4 4 4
Detector Phase 1 6 5 2 4 4 4 4 4 4
Switch Phase
Minimum Initial (s) 6.0 40.0 6.0 40.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0
Minimum Split (s) 11.0 46.0 11.0 46.0 11.0 11.0 11.0 11.0 11.0 11.0 21.0
Total Split (s) 26.0 67.0 18.0 59.0 35.0 35.0 35.0 35.0 35.0 35.0 21.0
Total Split (%) 18.4% 47.5% 12.8% 41.8% 24.8% 24.8% 24.8% 24.8% 24.8% 24.8% 15%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min None None None None None None None
v/c Ratio 0.94 0.60 0.56 1.06 0.87 0.16 0.75 0.68
Control Delay 91.2 24.3 70.7 74.9 72.1 1.2 58.7 30.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.2 24.3 70.7 74.9 72.1 1.2 58.7 30.8
Queue Length 50th (ft) 210 288 62 ~694 202 0 196 123
Queue Length 95th (ft) #460 500 132 #1080 #442 4 #404 277
Internal Link Dist (ft) 336 2074 467 361
Turn Bay Length (ft) 200 150 75 75
Base Capacity (vph) 290 1803 179 1509 316 465 365 490
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.60 0.46 1.06 0.87 0.16 0.75 0.68

Intersection Summary
Cycle Length: 141
Actuated Cycle Length: 124.2
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     12: Cypress Street & Route 9
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 251 942 49 76 1412 56 34 218 67 23 230 306
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 11 12 12 12 11 11 12 11 11
Total Lost time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 1.00 1.00
Satd. Flow (prot) 1711 3513 1711 3519 1789 1531 1793 1531
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.84 1.00
Satd. Flow (perm) 1711 3513 1711 3519 1305 1531 1504 1531
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 273 1024 53 83 1535 61 37 237 73 25 250 333
RTOR Reduction (vph) 0 2 0 0 2 0 0 0 56 0 0 120
Lane Group Flow (vph) 273 1075 0 83 1594 0 0 274 17 0 275 213
Turn Type Prot NA Prot NA Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4 4
Actuated Green, G (s) 21.1 63.6 10.7 53.2 30.1 30.1 30.1 30.1
Effective Green, g (s) 21.1 63.6 10.7 53.2 30.1 30.1 30.1 30.1
Actuated g/C Ratio 0.17 0.50 0.08 0.42 0.24 0.24 0.24 0.24
Clearance Time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 1764 144 1478 310 364 357 364
v/s Ratio Prot c0.16 0.31 0.05 c0.45
v/s Ratio Perm c0.21 0.01 0.18 0.14
v/c Ratio 0.96 0.61 0.58 1.08 0.88 0.05 0.77 0.59
Uniform Delay, d1 52.3 22.6 55.8 36.7 46.6 37.2 45.0 42.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.5 0.6 5.5 47.8 24.4 0.1 9.8 2.4
Delay (s) 93.8 23.2 61.3 84.5 70.9 37.3 54.9 45.1
Level of Service F C E F E D D D
Approach Delay (s) 37.5 83.3 63.8 49.5
Approach LOS D F E D

Intersection Summary
HCM 2000 Control Delay 60.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 126.6 Sum of lost time (s) 19.0
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT WBT WBR NBT SBL SBT
Lane Configurations
Volume (vph) 935 1375 468 234 501 301
Lane Group Flow (vph) 1061 1495 509 359 545 416
Turn Type NA NA Over NA Split NA
Protected Phases 6 2 4 3 4 4
Permitted Phases
Detector Phase 6 2 4 3 4 4
Switch Phase
Minimum Initial (s) 10.0 10.0 8.0 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 28.0 13.0 28.0 28.0
Total Split (s) 54.0 54.0 31.0 15.0 31.0 31.0
Total Split (%) 54.0% 54.0% 31.0% 15.0% 31.0% 31.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode C-Min C-Min None None None None
v/c Ratio 0.65 0.91 0.54 0.93 0.70 0.94
Control Delay 21.8 27.0 19.1 71.2 39.1 66.9
Queue Delay 0.0 0.2 0.0 51.2 0.0 0.5
Total Delay 21.8 27.2 19.1 122.4 39.1 67.4
Queue Length 50th (ft) 252 440 39 ~126 161 252
Queue Length 95th (ft) 321 #126 177 #224 220 #438
Internal Link Dist (ft) 275 316 71 206
Turn Bay Length (ft)
Base Capacity (vph) 1669 1676 956 388 791 447
Starvation Cap Reductn 0 11 0 164 0 0
Spillback Cap Reductn 18 0 0 0 0 2
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.90 0.53 1.60 0.69 0.93

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: High St/Washington St & Boylston St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 935 41 0 1375 468 87 234 9 501 301 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 11 11 12 11 12 10 10 12
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.88 0.95 0.97 1.00
Frt 0.99 1.00 0.85 1.00 1.00 0.97
Flt Protected 1.00 1.00 1.00 0.99 0.95 1.00
Satd. Flow (prot) 3399 3421 2694 3362 3044 1683
Flt Permitted 1.00 1.00 1.00 0.99 0.95 1.00
Satd. Flow (perm) 3399 3421 2694 3362 3044 1683
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1016 45 0 1495 509 95 254 10 545 327 89
RTOR Reduction (vph) 0 3 0 0 0 257 0 2 0 0 10 0
Lane Group Flow (vph) 0 1058 0 0 1495 252 0 357 0 545 406 0
Parking  (#/hr) 0
Turn Type NA NA Over Split NA Split NA
Protected Phases 6 2 4 3 3 4 4
Permitted Phases
Actuated Green, G (s) 47.8 47.8 25.7 11.5 25.7 25.7
Effective Green, g (s) 47.8 47.8 25.7 11.5 25.7 25.7
Actuated g/C Ratio 0.48 0.48 0.26 0.12 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1624 1635 692 386 782 432
v/s Ratio Prot 0.31 c0.44 0.09 c0.11 0.18 c0.24
v/s Ratio Perm
v/c Ratio 0.65 0.91 0.36 0.93 0.70 0.94
Uniform Delay, d1 19.8 24.2 30.5 43.8 33.6 36.4
Progression Factor 1.00 0.75 1.73 0.88 1.00 1.00
Incremental Delay, d2 2.0 8.4 0.1 26.9 2.2 28.5
Delay (s) 21.8 26.5 52.9 65.6 35.8 64.9
Level of Service C C D E D E
Approach Delay (s) 21.8 33.2 65.6 48.4
Approach LOS C C E D

Intersection Summary
HCM 2000 Control Delay 36.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBR SBT ø8
Lane Configurations
Volume (vph) 20 1316 165 1666 110 0
Lane Group Flow (vph) 22 1560 179 1974 120 185
Turn Type Prot NA Prot NA pt+ov NA
Protected Phases 1 6 5 2 5 8 4 8
Permitted Phases
Detector Phase 1 6 5 2 5 8 4
Switch Phase
Minimum Initial (s) 6.0 10.0 6.0 10.0 6.0 6.0
Minimum Split (s) 11.0 31.0 11.0 31.0 11.0 28.0
Total Split (s) 12.0 54.0 12.0 54.0 34.0 34.0
Total Split (%) 12.0% 54.0% 12.0% 54.0% 34.0% 34%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None
v/c Ratio 0.21 0.76 0.78 0.54 0.24 0.58
Control Delay 57.3 7.7 69.1 8.1 8.1 17.3
Queue Delay 0.0 0.6 0.0 0.1 0.0 0.0
Total Delay 57.3 8.2 69.1 8.2 8.1 17.3
Queue Length 50th (ft) 15 87 112 85 0 19
Queue Length 95th (ft) m19 295 #296 394 32 70
Internal Link Dist (ft) 316 178 157
Turn Bay Length (ft)
Base Capacity (vph) 118 2065 230 3651 773 623
Starvation Cap Reductn 0 182 0 0 0 0
Spillback Cap Reductn 0 0 0 330 0 10
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.83 0.78 0.59 0.16 0.30

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 4 (4%), Referenced to phase 2:WBT and 6:EBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Walnut St/Pearl St & Washington St (Route 9)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 1316 120 165 1666 150 0 0 110 0 0 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 11 12 10 11 12 12 11 11 12 15 12
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00
Frt 1.00 0.99 1.00 0.99 0.85 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1652 3378 1652 4855 1531 1772
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1652 3378 1652 4855 1531 1772
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 1430 130 179 1811 163 0 0 120 0 0 185
RTOR Reduction (vph) 0 5 0 0 6 0 0 0 52 0 140 0
Lane Group Flow (vph) 22 1555 0 179 1968 0 0 0 68 0 46 0
Turn Type Prot NA Prot NA pt+ov NA
Protected Phases 1 6 5 2 8 5 8 4
Permitted Phases 8 4
Actuated Green, G (s) 2.9 58.0 17.0 72.1 32.0 10.0
Effective Green, g (s) 2.9 58.0 17.0 72.1 32.0 10.0
Actuated g/C Ratio 0.03 0.58 0.17 0.72 0.32 0.10
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 47 1959 280 3500 489 177
v/s Ratio Prot 0.01 c0.46 0.11 c0.41 0.04 c0.03
v/s Ratio Perm
v/c Ratio 0.47 0.79 0.64 0.56 0.14 0.26
Uniform Delay, d1 47.8 16.3 38.6 6.5 24.2 41.6
Progression Factor 1.22 0.39 1.00 1.00 0.60 1.00
Incremental Delay, d2 2.0 2.6 3.5 0.7 0.0 0.3
Delay (s) 60.3 8.9 42.1 7.2 14.5 41.8
Level of Service E A D A B D
Approach Delay (s) 9.6 10.1 14.5 41.8
Approach LOS A B B D

Intersection Summary
HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 50 53 37 107 1 192 4 268
Lane Group Flow (vph) 0 119 0 252 0 251 0 370
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4
Detector Phase 6 6 2 2 8 8 4 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 10.0 10.0 10.0 10.0
Minimum Split (s) 21.0 21.0 21.0 21.0 19.0 19.0 19.0 19.0
Total Split (s) 44.0 44.0 44.0 44.0 56.0 56.0 56.0 56.0
Total Split (%) 44.0% 44.0% 44.0% 44.0% 56.0% 56.0% 56.0% 56.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
v/c Ratio 0.65 0.78 0.19 0.28
Control Delay 52.0 45.2 5.7 0.6
Queue Delay 3.1 3.7 0.3 2.8
Total Delay 55.1 48.8 6.0 3.5
Queue Length 50th (ft) 69 130 43 4
Queue Length 95th (ft) 119 m80 93 m3
Internal Link Dist (ft) 261 433 129 71
Turn Bay Length (ft)
Base Capacity (vph) 379 645 1305 1341
Starvation Cap Reductn 0 0 0 841
Spillback Cap Reductn 177 302 545 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.73 0.33 0.74

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 19 (19%), Referenced to phase 4:SBTL and 8:NBTL, Start of Green
Natural Cycle: 40
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     3: High St & Walnut St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 53 6 37 107 88 1 192 38 4 268 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 10 12 12 11 12 12 12 12 12 13 12
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 0.99 0.95 0.98 0.97
Flt Protected 0.98 0.99 1.00 1.00
Satd. Flow (prot) 1686 1695 1821 1871
Flt Permitted 0.56 0.94 1.00 1.00
Satd. Flow (perm) 967 1599 1821 1868
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 58 7 40 116 96 1 209 41 4 291 75
RTOR Reduction (vph) 0 3 0 0 29 0 0 4 0 0 5 0
Lane Group Flow (vph) 0 116 0 0 223 0 0 247 0 0 365 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 8 4
Permitted Phases 6 2 8 4
Actuated Green, G (s) 18.5 18.5 71.5 71.5
Effective Green, g (s) 18.5 18.5 71.5 71.5
Actuated g/C Ratio 0.18 0.18 0.72 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 178 295 1302 1335
v/s Ratio Prot
v/s Ratio Perm 0.12 c0.14 0.14 c0.20
v/c Ratio 0.65 0.75 0.19 0.27
Uniform Delay, d1 37.8 38.6 4.7 5.0
Progression Factor 1.00 1.07 1.00 0.07
Incremental Delay, d2 6.3 5.9 0.3 0.2
Delay (s) 44.1 47.4 5.0 0.6
Level of Service D D A A
Approach Delay (s) 44.1 47.4 5.0 0.6
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 18.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR ø3
Lane Configurations
Volume (vph) 251 952 76 1421 34 218 67 23 230 306
Lane Group Flow (vph) 273 1088 83 1624 0 274 73 0 275 333
Turn Type Prot NA Prot NA Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 4 4 3
Permitted Phases 4 4 4 4
Detector Phase 1 6 5 2 4 4 4 4 4 4
Switch Phase
Minimum Initial (s) 6.0 40.0 6.0 40.0 6.0 6.0 6.0 6.0 6.0 6.0 4.0
Minimum Split (s) 11.0 46.0 11.0 46.0 11.0 11.0 11.0 11.0 11.0 11.0 21.0
Total Split (s) 26.0 67.0 18.0 59.0 35.0 35.0 35.0 35.0 35.0 35.0 21.0
Total Split (%) 18.4% 47.5% 12.8% 41.8% 24.8% 24.8% 24.8% 24.8% 24.8% 24.8% 15%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Min None Min None None None None None None None
v/c Ratio 0.94 0.60 0.56 1.08 0.87 0.16 0.75 0.68
Control Delay 91.2 24.4 70.7 81.4 72.1 1.2 58.7 30.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.2 24.4 70.7 81.4 72.1 1.2 58.7 30.8
Queue Length 50th (ft) 210 292 62 ~718 202 0 196 123
Queue Length 95th (ft) #460 506 132 #1108 #442 4 #404 277
Internal Link Dist (ft) 336 2074 467 361
Turn Bay Length (ft) 200 150 75 75
Base Capacity (vph) 290 1803 179 1508 316 465 365 490
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.60 0.46 1.08 0.87 0.16 0.75 0.68

Intersection Summary
Cycle Length: 141
Actuated Cycle Length: 124.2
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     12: Cypress Street & Route 9
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 251 952 49 76 1421 73 34 218 67 23 230 306
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 11 12 12 12 11 11 12 11 11
Total Lost time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 1.00 1.00
Satd. Flow (prot) 1711 3513 1711 3513 1789 1531 1793 1531
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.84 1.00
Satd. Flow (perm) 1711 3513 1711 3513 1305 1531 1504 1531
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 273 1035 53 83 1545 79 37 237 73 25 250 333
RTOR Reduction (vph) 0 2 0 0 2 0 0 0 56 0 0 120
Lane Group Flow (vph) 273 1086 0 83 1622 0 0 274 17 0 275 213
Turn Type Prot NA Prot NA Perm NA Perm Perm NA Perm
Protected Phases 1 6 5 2 4 4
Permitted Phases 4 4 4 4
Actuated Green, G (s) 21.1 63.6 10.7 53.2 30.1 30.1 30.1 30.1
Effective Green, g (s) 21.1 63.6 10.7 53.2 30.1 30.1 30.1 30.1
Actuated g/C Ratio 0.17 0.50 0.08 0.42 0.24 0.24 0.24 0.24
Clearance Time (s) 5.0 6.0 5.0 6.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 1764 144 1476 310 364 357 364
v/s Ratio Prot c0.16 0.31 0.05 c0.46
v/s Ratio Perm c0.21 0.01 0.18 0.14
v/c Ratio 0.96 0.62 0.58 1.10 0.88 0.05 0.77 0.59
Uniform Delay, d1 52.3 22.7 55.8 36.7 46.6 37.2 45.0 42.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.5 0.6 5.5 55.3 24.4 0.1 9.8 2.4
Delay (s) 93.8 23.3 61.3 92.0 70.9 37.3 54.9 45.1
Level of Service F C E F E D D D
Approach Delay (s) 37.5 90.5 63.8 49.5
Approach LOS D F E D

Intersection Summary
HCM 2000 Control Delay 64.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 126.6 Sum of lost time (s) 19.0
Intersection Capacity Utilization 99.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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